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PRODUCE AND OPTIMIZE A VELOCITY FIELD 
ASSOCIATED WITH A CONTROL PLANE IN A 
3D REGION (SEE FIG. 3) 
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EMPLOY THE VELOCITY FIELD 

ASSOCIATED WITH THE 
CONTROL PLANE TO PRODUCE 
AN OPTIMIZED VELOCITY FIELD 

FOR A PLANAR REGION 
NEARBY THE CONTROL PLANE 
(SEE FIG. 14) 
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OPTIMIZED VELOCITY 
FIELDS BEEN PRODUCED FOR ALL 
PLANAR REGIONS IN THE 30. 
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APPLY FINAL EDITING 
AND SMOOTHING TO 
OPTIMIZED VELOCITY 
FIELD(S) 
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DESIGNATE A PLANAR REGION 
NEARBY THE CONTROL PLANE 
AS A NEW CONTROL PLANE 
AND SELECT A NEW NEARBY 
PLANAR REGION 
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SELECT A CONTROL 
PLANE 



PRODUCE INITIAL 
VELOCITY FIELD FOR 
CONTROL PLANE 
(SEE FIG. 4) 
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PRODUCE 
OPTIMIZED 
VELOCITY FIELD FOR 
CONTROL PLANE 
(SEE FIG. 13) 
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FIELD 
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2D ARRAY OF 
SEISMIC DATA 
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PRODUCE A PLURALITY OF CMP LOCATIONS AND 
ASSOCIATED CMP GATHERS 
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PRODUCE A STARTING VELOCITY FIELD ESTIMATE 
FOR THE CONTROL PLANE ACCORDING TO THE 
PROCESS OF FIG. 5 



BRUTE OR DMO 
VELOCITY 
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PRODUCE A MIGRATED STARTING VELOCITY 
FIELD ACCORDING TO THE PROCESS OF FIG. 6 
USING STARTING VELOCITY FIELD ESTIMATE AND 
THE 2D ARRAY OF SEISMIC DATA 
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PERFORM 2D PSI ON THE 2D ARRAY OF SEISMIC 
DATA TO PRODUCE PSI GATHERS 



PRODUCE NMO PSI GATHERS USING MIGRATED 
STARTING VELOCITY FIELD 
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ADJUST THE MIGRATED STARTING VELOCITY 
FIELD ACCORDING TO THE PROCESS OF FIG. 7 
USING THE NMO PSI GATHERS AS INPUT DATA 
SETS AND THE MIGRATED STARTING VELOCITY 

FIELD 
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2D ARRAY OF 
SEISMIC DATA 
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DEFINE A RANGE OF VELOCITY VALUES, DEFINE ONE OR MORE 
RANGES OF TIME VALUES, AND ASSOCIATE EACH VELOCITY VALUE 
WITH ONE OR MORE RANGES OF TIME VALUES 



SELECT CMP GATHERS OF THE 2D ARRAY OF SEISMIC DATA THAT 
MEET SELECTION CRITERIA BASED ON CMP FOLD AND OFFSET 

DISTRIBUTION 



I 



SELECT A FIRST CMP LOCATION ASSOCIATED WITH ONE OF THE 
SELECTED CMP GATHERS 



DEFINE A CMP WINDOW FOR WHICH THE SELECTED CMP LOCATION 
IS LOCATED AT ITS CENTER 



PRODUCE A SEMBLANCE PANEL ASSOCIATED WITH THE SELECTED 
CMP LOCATION IN RESPONSE TO THE RANGE OF VELOCITY VALUES 
AND THE SELECTED CMP GATHERS ASSOCIATED WITH CMP 
LOCATIONS LOCATED WITHIN THE CMP WINDOW 



PRODUCE A (TIME, VELOCITY) PROFILE ASSOCIATED WITH THE 
SELECTED CMP LOCATION IN RESPONSE TO THE SEMBLANCE PANEL 
AND A SET OF VELOCITY STACKING WEIGHTS 
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PRODUCE SMOOTHING WEIGHTS ASSOCIATED WITH THE RANGE OF 
VELOCITY VALUES AND THE RANGE OF TIME VALUES IN RESPONSE 

TO RESPECTIVE PRODUCTS OF TOTAL SEMBLANCE AND 
RECIPROCAL VELOCITY GRADIENT & VELOCITY VALUE ASSOCIATED 
WITH EACH TIME VALUE AND EACH VELOCITY VALUE 
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SELECT A 
NEW CMP 
LOCATION 



PRODUCE A SMOOTH (TIME, VELOCITY) PROFILE ASSOCIATED WITH 
THE SELECTED CMP LOCATION IN RESPONSE TO THE (TIME, 
VELOCITY) PROFILE AND THE SMOOTHING WEIGHTS 
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(TIME, VELOCITY) PROFILES ASSOCIATEF 
WITH ALL CMP LOCATIONS ASSOCIATED WITH THE SELECTED 

CMP GATHERS 
BEEN PRODUCED?^ 
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PRODUCE LATERALLY EDITED AND LATERALLY SMOOTHED (TIME, 
VELOCITY) PROFILES IN RESPONSE TO THE SMOOTH (TIME, 
VELOCITY) PROFILES 
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STARTING VELOCITY FIELD ESTIMATE 
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STARTING 
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SELECT A CURRENT CMP LOCATION AND ITS ASSOCIATED 
CMP GATHER AND ASSOCIATED (TIME, VELOCITY) PROFILE 
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PRODUCE A NMO'd CMP GATHER IN RESPONSE TO THE 
CURRENT CMP LOCATION, THE ASSOCIATED CMP GATHER 
AND THE ASSOCIATED (TIME, VELOCITY) PROFILE 
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PRODUCE A CMP STACK IN RESPONSE TO THE NMO'd CMP 

GATHER 
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PRODUCE A SIMULATED CMP GATHER IN RESPONSE TO THE 
CMP STACK AND THE ASSOCIATED (TIME, VELOCITY) PROFILE 
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SELECT A NEW 
CMP LOCATION 
GATHER AND 
ASSOCIATED 
(TIME, VELOCITY) 
PROFILE 



PRODUCE PSI SIMULATED GATHERS IN RESPONSE TO THE 
SIMULATED CMP GATHERS AND THE CMP LOCATIONS 
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PRODUCE NMO'd PSI SIMULATED CMP GATHERS IN RESPONSE 
TO THE PSI SIMULATED CMP GATHERS, THE CMP LOCATIONS 
AND THE STARTING VELOCITY FIELD ESTIMATE 
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PRODUCE A MIGRATED VELOCITY FIELD ACCORDING TO THE 
PROCESS OF FIG. 7 USING THE NMO'd PSI SIMULATED CMP 
GATHERS AS INPUT DATA SETS AND THE STARTING VELOCITY 

FIELD ESTIMATE 



MIGRATED STARTING VELOCITY FIELD 



FIG. 6 
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SELECT A CURRENT CMP GATHER AND A CURRENT TIME-VELOCITY REPRESENTATION 
ASSOCIATED WITH A CURRENT CMP LOCATION 
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CALCULATE (OFFSET) 2 VALUES FROM S x , S , S z ; R x , R , R z COORDINATES OF EACH 
SEISMIC TRACE IN THE CURRENT CMP GATHER 
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PRODUCE SLANT STACK VALUES FOR A PLURALITY OF TAU-SLOPE PAIRS FOR THE 
CURRENT CMP GATHER, AND STORE IN A BUFFER FOR RUNNING WINDOW EDITING AND 

SMOOTHING 
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WHEN ENOUGH CMP GATHERS HAVE BEEN PROCESSED TO FILL THE RUNNING WINDOW 
BUFFER, PERFORM WEIGHTED LATERAL MEDIAN AND OTHER FILTERING TO PRODUCE 
EDITED AND SMOOTHED TAU-SLOPE VALUES FOR THE CENTRAL CMP LOCATIONS 
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PRODUCE FOR EACH TAU VALUE OF THE TAU-SLOPE PAIRS FOR CURRENT CENTRAL CMP 
LOCATION, A BEST SLOPE VALUE IN RESPONSE TO THE SLOPE VALUES AND THE SLANT 
STACK VALUES ASSOCIATED WITH EACH TAU VALUE 
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PRODUCE FOR EACH BEST SLOPE VALUE A BEST SLOPE RELIABILITY VALUE 
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PRODUCE A TEMPORARY TIME-VELOCITY REPRESENTATION IN RESPONSE TO THE 
CURRENT TIME-VELOCITY REPRESENTATION AND THE BEST SLOPE VALUES FOR THE 

CURRENT CENTRAL CMP LOCATION 
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PRODUCE A WEIGHT VALUE FOR EACH VELOCITY VALUE OF THE TEMPORARY TIME- 
VELOCITY REPRESENTATION 
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PRODUCE CONDITIONED BEST SLOPE VALUES IN RESPONSE TO THE BEST SLOPE 
VALUES, THE BEST SLOPE RELIABILITY VALUES AND THE WEIGHT VALUES 
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PRODUCE AN ADJUSTED TIME-VELOCITY REPRESENTATION IN RESPONSE TO THE 
TEMPORARY TIME-VELOCITY REPRESENTATION AND THE CONDITIONED BEST SLOPE 

VALUES 
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SELECT ANOTHER 
CMP GATHER 



PRODUCE AN OUTPUT VELOCITY FIELD IN RESPONSE TO THE ADJUSTED TIME-VELOCITY 
REPRESENTATIONS RESPECTIVELY ASSOCIATED WITH ALL CMP LOCATIONS 



FIG. 7 
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INPUT 2D ARRAY 
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INITIAL VELOCIT 
FIELD FOR THE 
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DEFINE A TEMPORARY INITIAL VELOCITY 
FIELD ASSOCIATED WITH THE INPUT 2D 
ARRAY OF SEISMIC DATA 
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ARE 

IMAGING VELOCITIES TO BE 
CALCULATED?^ 
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PRODUCE SETS OF COMMON 
OFFSET MIGRATION IMAGE 
GATHERS IN RESPONSE TO THE 
INPUT 2D ARRAY OF SEISMIC 
DATA AND THE TEMPORARY 
INITIAL VELOCITY FIELD 
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PERFORM AN NMO 
OPERATION ON THE 2D ARRAY 

OF SEISMIC DATA AND THE 
TEMPORARY INITIAL VELOCITY 
FIELD 
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PRODUCE AN ADJUSTED VELOCITY FIELD 
ACCORDING TO THE PROCESS OF FIG. 7 USING 
THE SETS OF GATHERS AS INPUT DATA SETS 
AND THE TEMPORARY INITIAL VELOCITY FIELD 



DOES THE 
ADJUSTED VELOCITY FIELD 
MEET OPTIMIZATION 
CRITERIA? 



N 



212 DEFINE AN OPTIMIZED VELOCITY FIELD TO BE A 
COPY OF THE ADJUSTED VELOCITY FIELD 



DEFINE THE 
TEMPORARY 
INITIAL VELOCITY 
TO BE A COPY OF 
THE ADJUSTED 
VELOCITY FIELD 
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OPTIMIZED VELOCITY FIELD 



Q RETURN ^ 



FIG. 13 



14/14 



"GIVEN 2D ARRAY OF SEISMIC 
'DATA ASSOCIATED WITH A GIVEN 
PLANAR REGION NEARBY 
THE CONTROL PLANE 
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VELOCITY FIELD FOR 
THE CONTROL PLANE 
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DEFINE AN INITIAL VELOCITY FIELD FOR THE GIVEN 
PLANAR REGION AS A COPY OF THE VELOCITY 
FIELD FOR THE CONTROL PLANE 
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PRODUCE AN OPTIMIZED VELOCITY FIELD IN 
RESPONSE TO THE INITIAL VELOCITY FIELD AND 
THE GIVEN 2D ARRAY OF SEISMIC DATA 
(SEE FIG. 13) 



OPTIMIZED VELOCITY FIELD 
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